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SEVERAL PROBLEMS OF CONTEMPORARY SOVIZT SCIENCE

Aleksandr 1. Mozhayev
Prcfessor; laningrad University

°

The development of contempcrary Boviet scisnce is dependent upom the sjsoial
attantion given to it by our government. At presant there ars in ocur coumtry
748 institutions of higher learning, with 562,000 students. This is more
than there are in the countries of Western Burcpe taken toget. sr. The
USSR has 30 State universitics, more than 100 pedagogical universities, 87
agricultural univecsities, 28 s¢oncmice universities, and about 100 mining-
technice. imstitutione, all staffed by 50,000 professors and teachers. Mote-
over, we have the Asadexy of Sciencoe ISR, which inciundes three homorary.
Academies, 1%9 members, and 198 corresponding members. Ry decisitn of the
Sovist Government, the Medical Pedagogical Academy Kazakh, and the Azerbdaydzhaa,
Armseian, latvian; and Extonien academiec have bean estad)ished.

Vs bave craated cptimum conditions for werk in cur institaticns of lomh’.
Stedents are taxvn care ¢f by goveramsat scholarships (rp to 450 rudles & mxth
and free dormitcries. Scisntific work 1s assigned, literally, from the firet
days of a stmdent's arrival at the mniversity. Upon completing the imstitstim
of higher learning, the students who so desire have the opportunity of emterismg
postgraduste wark to devote their lives to science. While spesding 2 3

yoars ia postgraduate work, they receive goveramsnt scholarships wp to redles
a mmth. Thom, after finishiag their courses and examimstions, they have the
opprtunity of writing a dissértatioa ia competiticn for the maiversity degree
of Camdidate of Scilences (:ym-u-mn-uou soiense, history, o

ots.). After defense of their dissertatioms, they receive the right to werk

in the higher school end are given the duties of a resder. Further scieatifis
work and oreative growth of the studeat, after defense of a special thesls,
leads to the Dostar of Sslence degres and the titls o Frofesscr.
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.Btate expenditures for education a=e zary grast. The nev Five-Year Plsm B L -

envisaged bringing the pumber of 7-year slementary and imtermediate echools

up to 193,000, and the mumber of astudents up to 31,800,000, Compulsory

inturmediate traiping in the cities, and compulsory T-year elementary imstructiom
in the %4owns are taske of the near future,

The resident of the Academy of Sciences USSR receives a salary of 25,000
rubles a year, Academicisns, 20,000; Corresponding Members, 15,000; and
Professors, 6,000. Every scientist is wvell taken vare of materially. The
Stats provides idesl comditioms for creative, scleatifis wvork.

The Scoviet people and govermment 8ssply respect their scientiste . Ry
order of the Presidium of the Supreme Comncil USSR, 20 Acadsmicians were mamed
Horoes of Soclalistic labor in 1945. Kach of them enricked not aaly the
USSR's scisnce, but also that of the world. Academiciam A.X. Krylor's workin
shipbuiléing and mathematics sarved to mark him a leader in World science,
The names of scie.tista, such as Academicisn V.A, Koamaroy (deceased), former
president of the Academy of Sciemces, and Academiciane Bogomolets, Kapitsa,
Burdenko, Abrikoeov, Baykov, Bardin, Bakh, Vinogradov, Zelinskiy, Lysenko,
Meshchaninoy, Obruchev, Orbeli, and Pryanishnikev spsn an entire epoech in
scismce. TIn the last elsctions to the Suprems Sovietr of the USSR, the
psople chose scisntists ss their repressntatives in the highest legielative
btody of the Sovist Union. Academicimn Vavilov, prssident of the Academy of
Scisnces, was chosen am a representative of the citizens of Leningrad, and
Professor Ol'ga Nikolayevna was aleo chosen as a reprosentative. The
Ukrainian people sent Academician Bogomol'tes. president of the Ukrainias
Academy of Sclences, as their representative. Academician Denisovich Lysemko
is vice-chairmsn of the Supreme Soviet of the RSFSR. Academician Vyshinekiy
1s the fivet Ceputy of the Foreign Secrstary of the USSR; Academiclar Vosmesem-
skiy 18 vice-chairman of the Council of Ministers USSR and the president of
the State Plenning Comaittee USSE; the dsceased academician, Potemkin, vas
Minister of Fducetion for a long while.

Participation of our scisntists 1n the activities cf the state is
Lia)

raly in ianlatad ineatances

widaswrand and 12 not nd
wvalst s, 2nC 2 nev wnc LN

| adicand -
For & fmll picture of the coniitions under which Soviet scisntists work,
it is necessary %o tell of ons more exceedingly important feature.

On the sixtieth birthday of cur leader, I. V, Stalin, the Soviet
GCovernment estadblished Stalin prizes in the amounts of 200,000, 1%0,000,
100,000, aad 50,000 rubles for better creative work and productiom improvemsmis .
They are awarded by the decision of the Counsil of Miristers USER. Alresdy
1,446 men have been honored with these high prizee. Fat material meens Are
not all that the Soviet people place at the disposal of tkeir intelligentsia.
They surround them with that unworldly atmosphers which is as necessary ar
air for frse crea®ive thought. The horizons of creative work are not contained
by the walls of prsjudice and obscurantism; on the ccntrery, they are
uniimited, as unlimited ss thc province of the intsilect. Our sciontiste
are strangers to moods of skepticism and disbelisy in the powsr of scientifle
thrught, ané dissi1llusiocnment with the progress of sclemce.

Now, respecied gentlemen, I move tc the second part of my report, whish
cancerns the work of Soviet scisntista.

The Boviet period is characterized by development of the works of topmoteh
sciemtists such as Karpinskiy, Pavlorv, Vernadakiy, Kurmakov, Orbeli, Lyseako,
ond others. Soviet mathematicians who have attained wwrld-vide renown are
Yimogradov, lurin, Sobolev, Bernshteyn, Muskhelishvilli and others. IKxestly
200 years ago, the renowned mathema%ician Goldbach, im & letter to Frofesser
Buler of the Petersburg Academy, formulated one of the most important
iz 4ks theory of numbers. Important mathematicians threughout the world
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have looked for the solutiom for twc centuries. Many of them have proposed
that Goldback's problem camnot be golved. ' o B

An isportant development in mathematfcs during the past yeara has boen
the work of Profosscr Alsksandrov, president of the Mathemutical Socisty of
Mosoow. He is one of the fathers of the droad fisld of mathesmatics, topology .
In his published works, he made a detailed analysis of all that has deex writtem,
and gradually, with the strict logilc inheremt to the cutstanding methematiclan,
ast forth the subatance of topological ssience, developing & particular teadency
called Aleksandrovskiy. This divielon of mathematice, concerned with the
quantitative characteristice (which do not change during continuous trane-
formations) of geometric figurea, has atiracted the attention of yrominent
mathematiciang throughout the worlé. ) ‘ '

The Soviet Unlom occuples & leading place in producing works on topology .
For this place, Soviet mathematical aclence 15 obligated, t¢ a considerabdle
dagree, to Profes.or Alekssndrov anc the Hoscow Topvlogicsl School which
he establiahed.

Profesaor Mal’tsev found & very original method of solving a series
of mathematiocal probleme. In the paat years, hs had comducted an algebraic
invsstigstioe on the group theory and writtem the following:

. &.. Semisimple subgroups of Lie,
b. Commutative subalgebras of the semisimple elgebrae of lie;
¢. The normel algetras of Lie; Theory of Groups of Lie in its emtirety.

Our scisntists have enriche¢ vorld acience by the works of such important
ressarchers in mechanics, mathematicel physics, shipbuilding theory, and
ballistics as Krylov; photochemistry, biological physics, aad geophysice,
Lazarev; phyeics of crystals, photoslectricity, theory of somiccnductors and
insulatars, Academictier Ioffe; precise and important investigations in
slectromagnetic oscillations, weves, and rhysical optics, Mandel’shiam; and
the cptical inveatigations of Vavilov and Rorhdestvenskiy.

Acagdemician Eapitsa, working with lov temperaiurec, discovered u nsv,
exceedingly important quality of helium, superfluidity, vhich is ome of the
moat important discoveries of recent years.

A.T, Alikhanov's vork on coemlc raye, is notable. An expeditiom will
be made this year to the Alagez Mountain in Armenia to achieve greatsr pro-
pision in previously accumulated cata om cosmic reye.

Vork kas been done on a new method of obtaining liquid air and liquid
oxygen using a comprossed gas-driven turbomotor comytructed by P. L. Eapitsa
to obtain low temperatures. The experimental oxygen-obtaining device, the
TK~200, has the advantages of cumpactiness, safety, simplicity of maintenance,
and rap'd starting.

Vavilov, president of the Academy of Sciencss, investigated the phenomena
of egtinguishing luminescomce of varicus solutions, and elaborated the thecry
of ‘hese phenomena, dased upon the rescnant interaction of molecules. He
divcovered the presence of isoleted processes of proiracted snd <ransitory
luminescence in orgamic mclecules, sand is credited with the digoovery of &
number of rules for polarized luminescence. He showed that the absolute output
of luminescences of dye solutioms, comtrary to the existing cpinion, my be
cocsideradle. DBased upon representaticns of guantum-mechanical rescmance,
vavilov devised a theory characterizing quentitively and correctly all the
known phencasne of flucrescence wvhich made possible, according to exporinental
data, obtaiaing the valuo of constents tuat characterize the feetures and
peculiarities in the behavior of moleculss. ’
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Vavilov suggeated a new aocurce of cold light transforming the altra-
violet radiation vhich develops during the gasesoms discharge in mercury vapore
into visible light by insulating lamp bulbs with lumincphcrs. These lamps
are 3-4 times more scomomical than incandescent lemps and give an illuminatiom
close to daylight. Vavilov is the foundsr of a newv division of physical optiecs --
thes vi=uel method of odserring guantum fluctuations of light. He 1a credited
with a new investigation of a special type of illuminationm occuring in asveral
media Auring the movement in them of slectrons with a speed which exceeds the
capacity of light in these media.

Professor Obreimov conducted a brilliant investigation on ths spsciium
of absorption and the luminescence of crystals at low temperatuves. Cbreimov
discovered & number of lmportant regularitiss in thess spoctra, whish contalz
the key to the understanding of many characteristics of a crystal latilce.
He 1# credited with experiments in splitting mica and the mechanics of
plastic defarmation, which are vausually ingenlious in slmplicity and refinement .

Professor Vul discovered and investigated the upusually high dielectris
permeability of barium titanate. Ee discovered that, under appropriate
conditions, the dislectric permeability of this subotange may reach values
previously unieserd of, 2,000 to 3,000, approximately 20 times greater than
the dielectric permeability of those electric insulsting materials which,
hitkerto, had the higheet imown value. Vul's dilscovery is of great importance
+0 the physicas of sclids. In the field of high-spsed railography, & apscial
maciine has been commtructed which permits momentary photographs &t exposuress
o one millionth of a second, of proceases taking place in the layers of thick
motals, e.g., atesl 20 millimeters thick, or light alloys up to 200 millimeters.
A method for photographing such fast processes as the flight of a bullet, ar
explosive phanomera, has alsc been wcrked out.

New horizons in the study of nuclear phyeics were opened vhen, starting
in 1932, a great many machines werc invented (the most important wae the oyclotrer)
1n which the nuclei of hydrogen (protons) were accelsrated 1o iremsndous speeds
with the 214 of electric and magnetic poles.

Lo " R X Y A mdonta -~
Ths ohls? obstasls tc +he prociisel utilizetion of muclear anargy ia that

not one ntclear reaction is kmown that, having ance stiarted, can maintain
1tself, as does ths combustion of ordinary fuel.

In 19%9 a nev type of muclear reaction was discovered vhich had the necessary
characteristics, and the situation changed radically. The scientists Hahn
and Strasgwann split the uranium atom into two parte by neutrcn bombardsent
releasing tremsndous energy. The chief peculiarity was that the split nucleus,
in its turn, released 2-% of ite neutrona. Each of them, meeting with nev
nuclei of uranium, cause fissicn, accoupanied by the releisv of 2-3 nev
neutrons, etc.

Thus, each stage of the process may double or triple the nuaber of liderated
nentrons and split nuclei. Only after this rsgularity vas estadilshed was 1t
possible to offect the selfdeveloping or, as it is called, the chain reastion.

New, sxceedingly greet obstacles rose in the path of practical utilizatiom
of this discovery. HNatural uranius 1s made up of a mixture of isotcpes. two
of which have atomic weights of 235 and 238, U 235 1s easily subjected to
fission by neutrons, but in matursl ursnium it 1s conteined only in 1/80 of &
part. The nesutrons, striking the uuclei of the isotope 238, for the most pert
are absorbed by these nuclei and do not split them. Ths following picture
i odtained; the neutrons, flying from the disintegrated nucleus of the isotope
235 are attracted to the dominant ieotope 238; they no longer participete in
the reaction, and therefore cause no further disintegratiom.
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The gecond difficulty is that a chailn reaction cen deveiop only if the ]

-plece of wranium is larger than e ter<ala zsajure designatsl-as the critical.

gize. If the plece 1s smaller, them a largs part of the neutrons will break

away from it before the chain can bogin to develsp, thus making the chain

resction imposeible. These difficulties have greatly coumplicated ithe process

since they kave precinded the possibility of vorking with a small amount of

urssinm. Since there were no assurances of success, it vas neceasary to start

experiments on larges technclogical scaies immediately.

But as soch ag the scientists vers faced with the difficulties, meniiemsd
above, ways wers found to overcome them. At least two methode wers contenmplated.
The first was very simple. It was to dlvide the isotopes, i.6., to separate
the easily fiseioned nuclei of U £35 from ths ‘desiructive’ nuciei of T 238.
Practically speaking, this divieion im cne of the moet difficult expeciNental
tasks oven under lsboratory conditioms. Ordinary mechamical methods are
ananitable because the isctopse of both slemsnis have the same ~xumical
properties. Other methods for dividing isotopes, slectromagetic, diffusion,
#830., are far too cumberscms end srpensivs.

The Americans went further. During Worlé War II they tuiit three plants
for separating ursnium isctopes in order to cbtein the pure lsotopes of 235,
Theas plants are quite complex and large. Wes need nnly one exempls o illustrate
this. U 235 was 1solated frow & natural mixture of both isctopes. The gasooms
ursnium hexafinoxide,the sole gassous compound of the slemont known at tast '
time, wma evacuated from the chamber ihrough & diaphram with an enormoud number
of extremely small perforations. Under these conditicms, the compound of U 235
filtared through the membrane considerably faster then th~ T 238, After
repeating this operation 4,000 times they were abis to obtain the leotope 235.

It should be noted that the isctope 235 in small quaustities is dangercus,
but the combination of several such pieces intc ons piece, whose maguitude
exceeds the critical size, resulte in a violent chain reaction and exploaion.
If one Filogram of uranium were to break up completely there wvould be as mch
onergy given off as would be formed by the explcsicti of 15,000 tome of TET.
In oar opinion, this method for industrial utilization of the isotope 235
is unzuitable dup to the catastropnic spesd of Lhe procees.

Another method has been verkad sut. It is based on the utilization of
natural uranium without a preliminary separation of its isotopes. Under
ordinary comditions, the presence of a large excss of 238 1sotopes arrests
the chain reaction. This Aifficully is eliminated by the fact thai U 238
does not absordb the slow neutrone, which split the nucleus of U 235, as
efficiently as t-e fast cnes. If, during this seraratiom, the nasceat neutromns
sre retardad greatly, they will dypass the nucleus of U 228 &nd the process
wisi comtinus tust as 1f U 228 vere sntirely lacking.

In ccomection with this, ths queetion of moderatars loveloped. The
best ome i3 hydrogss in the form of heavy water. However, practice has shom
that the oritical size increases a thousand times, up to esveral tons, that is
to eay, the U 235 in it is greatly thinned by 7 238. Thersfore; instead of
nsavy vater as a moderatcr, graphite was used. The tests wero succoessful.
The apparatus for obtaining nuclesr energy consiste cf plles of wranium
blocks with spaces between £1lled with grephite. Az soa a2 the pile reached
the mmgnitude of the critical eiry, (several toms ~f uranium) the chain r-sctiom
Legan but 1t procseded slowly in coxparisom with tke proteas siresdy knowm °
to us. Its speed could be regulated dy the introductios of strips of metalliec
cadmium, which absorts nentrons readily. With further technical eladoraties,
uraniam piles vill, to all appearances, be able to serve ss a samrce of nuelear
energy for peaceful purposes; fcr sxample, for heating doilers duilt ‘nto the
pile.
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Thie 18 & fitting time tc .o8e a guestisn. Vhat takes place when the .

neutron 1s abeorbed by the nucleus of U 205. It underdoes & series of veary
curious transformations.

A certain portion of the faszt meutrons created ae a result of the break-
down of the nucleus of U 235 are captursd by the nuslei of U 258 bsfore they
can reach the moderating layer. In approximatsly 2 days U 238 becomea the
nucleus of & new, earlier uninown chemizal siexent, U 23G. Then, successively,
i1t becomes neptunium and plutonium. In the well-kmown periodic tabls of the
Russian scientist Mendeleyov thara are 92 elemsnts. The laat cane 15 uranium.
Plutomive, by its characteristics, should cceoupy the 9kih plece in the periodie
table. It cen be extracted from U 239 by chemical msana. Scientisis swmiss that
Plutonium as well as pure U 225 and uraniua aven Lighitsr than ths latter,
are subjest to chain disintegration.

The production of plut:mium in aranivm piles was ths first szample, ia
the hiatory of mankind, of the artifiedal creation of e chemical elemsnt from
another chemical olament. In this connscticm, it should bs noted that only
recently ecientisis discovered two nev olements. hearier than plutemium,
vhich may vossibly turn cut to be even more favorable for the chain reactiom.

. In subdbstance, the problem ¢f the uvilizailan of nuciear ensrygy still
remaing an important task. At thia time 1t is difficuit to foresse the possidle
paths of the futurs spplication ¢f nuclear smergy but certain aspecta of the
gquesticn are clear even now. Above ali, thsre is 1tke enormcus reduction in
cost of emergy and augmentation snergy reaocurces. Tha conceatracion of nuclear
onergy will amxke possible its utilization 1in aviaticn, transpcrtation and
industry.

This concentreticn of muclear energy will imake it possible for man to
obtain temperatures of nundreds of thousande of dogrees. Quite ob~louely,
with such temperaturee, new vays for producing snd processing various materials
will arise. For example, during the cplitting of one kiiogram of plutomiwm
as much energy is given off ae ¢uring the comdbustion_of 1,700 tons of gascline.
This is enough erergy for a multimillion /kilometer?/ monstop flight of ths
largest airplsne.

Pinally, it should te noted that overy great scientific discovery always
produced in its vake new developmont of theory, and followving this, a new
chain of discoveries, Soviet scleatists are persistently vorking on this
problen. They hope to traneform nuclear eaergy intc a powsrful meane of
improving the lot of all workers,

“he works of Scientist Zhdanov merit attentiaa. His work on splitting the
atomic nuclei producsd by cosmic rays 1 notable. Many aspects of the
phenomena of Profesaor Zhidnnov's Jizcovery ar> etill puszling but there is
no doubt that a new and extremecly intoresting chaptsr- in nuclear physics arl
cosmic rays bhas opened before us.

Connected witk acientitic works in physics anc phyeical devizes, in
methodology at least, are certain scientifically interesting invessigetiouns
of V. Yu, Vize, corresponding asmber of the Acadexyv of Scisncses. For a lomg
timy Vize worked on atudies concerned with the Arcticice cycle anéd toward the
ond of 19kk he pudlished a scientific vork entitlod "Besic Long-~-Range Glacial
Farecasts for the Arctic Seas.”

In July of this year, Professor Izotov, reported om his investigatioms.
He subjected the works of the fanous Germen ustroncwer, Bessel, hitherto the
basis for all geodetic snd cartographical work. to a very careful examinatiom.
%e found that the measurements of the earth's surface as estadblished dy Beesel
were incorrect. After careful examination and use of the latest measw:-ememts
of the USHR the US, and certain Westsrn European countries Profeesor
Izotov establisked that the earth’s radius is 85C meters less than Bessel

-6 -

Sanitized Copy Approved for Release 2011/06/09 : CIA-RDP80-00809A000600130143-9



‘ . . ’ - - \ {
Sanitized Copy Approved for Release 2011/06/09 : CIA-RDP80-00809A000600130143-9 -]

SECRET 50X1-HUM

claimed 1t to be. In sddition, Soviet geodesists eetablished the fact that SRt !

the -earth haa three axes .The earth's equator. is not circular but elliptical, ’ ‘
Boviet achievements in chemistry are famed the world over., The Acadewy

of Scisnces' chemistry siaff nov includes 17 acsdemicians and 25 corresponding

msabors.. After the October Hevolution an institute of physico-chemical analysis,

an instituts of precious mstals, high-pressure laboratories, eic, were established.

In 1930 the division of chemical sclence was sst 'up in the Academy. Today it has

uix scientific committess and publiahes five theoretical journals.

Work of the young Soviet acientist Syrkin is of interest. Ome of the
‘basic problems of chemical thecry is the problem of the atructure of chemiocsl
compounds, the uature of ohemiocal forcss. O the haaiz of sxtensive svnparimamte
and profound theoretical studies on heteropoiar snd homcpolar bonds, Syrkin
succeoded in explaining the transition from ope farm of bond to another and
also in explaining, on this basis, many hitherto incomprehensible characteristics
of chasmical) cumpounds.

. Another important chemist is Zelinakiy, who first yroduced yperite in 1880.
During World War 1 he suggested use of activated carbon for gas maske.
Zslinskly 4id vork in organic catalysis, and devsloped a asriss of very important
technologlical proceases for industry.

Pavarakly is continuing the work of the great Russian chemisy Butleror.
Favorekiy has contributed valuable materisl to the atudy of chemical moleouler
moechanics and to the development of the theory of the structure of organic

compounds .

The yonng acientist Ya. P. Zel'dovich recesived the Stalin prize for work
in ccmbustion and detonation. Zsl'dovich succeeded in uniting studies on
the speed of ordinary chemical reactions and the theory of the diffusioa of
the flame and the detcnation wave of an explosiocn.

Blology has come into its own under the Saviet regime. Zoological
museams, . botanical gerdens, varicus biological institutes, all contribute
ot only to pure scism.e buit ¢ practicsl problems in the national econonmy.

Pryanietrikov 1s the foundsr of USSR agricultura) chemlatry. He worked
on phospharite, hunted for deposits, and sxpsrimented ca its application.

Lysenko's contributions to agriculture are notable: vernalizatiom,
planting potatoes in the summer, etc.

In 1945 end 1946 such important guestiuns as physiological research an
extreme nervous activity wore worked on. Professor Petrov and Marlya
Kapitmmowna pubiished Volume XII of "Works of the Physiological Laboratcry
imezd I. P. Pavlov" toward the end of 1945.

Pavlov's work in physiclogy is important -- nerioss of the heart. physidiogy
of glands of the digestive tract, reflexes.

In cmelusion, a word about the prodblems on wvhich Sovist scientists
will be working:

1. Photochemistry, eleciroshemistry, and colloidal chemistry sre gaining
great significance. These have both practical and theoretical sapects.

2. We foresee considerable work on the problem of albumin and the
chemical-physical bases of life processes.

3. In this era it is hardly necessarr to say that atomic energy, radar,
Jjet propulsion and telsmechanics are salient prodlems.
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%. Our scientisis are especially interested in the internsl strueture of ’ 3

matter, the pruvies of eismsntary particles, their diversity, characteristics,
and interactions. .

5, Our greatest scientists will work on the atomisc nucleus. We belisve
that the crux of the mowt interemting theoretical probleme, and prodadly the
basis of future technice, are ccmteined therein.

6. In the fie14 of medicine, a largs group of our scisntists will work
on the elabaration and study of experiences during the period of World Wer II.
The publicaticn, in 1948-1950, of a multivolume, capital work, "The Experiease
of Soviet Medicine in World War IT 19k1-1945” is contemplated.

-END-
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